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1 0 INTRODUCTION AND PURPOSE 
1 

I 1 PURPOSE 

This plan establishes requirements and provides guidelines for worker safety and hazard 

identification during subcontractor operation of the Groundwater Collection and 

Treatment System for Operable Unit No 1 (OUI) located at the Rocky Flats Plant in 

Golden Colorado The purpose of this plan is to identlfy procedures for avoiding 

potential hazards from chemicals equipment or the environmt and for responding to 

serious injury or accident Revisions to this Plan will be made in accordance with the 

subcontractor Health and Safety Program and will be approved by EG&G 

1 1  d 



2 0 SITE HfSTORY, DESCRIPTION AND SCOPE OF WORK 

I 2 1 SITE HISTORY AND DESCRIPTION 

e 

Operable Untt 1 IS comprised of twelve sites in the 881 Hillside Area located at the 

southeast corner of the Rocky Flats Plant as shown in Figure 2 1 A brief description 

of each site in the 881 Hillside Area is presented below 

Oil Sludge Pit (#102) A small pond bated south of Building 881 was 

used for disposal of oil sludges in the late 1950 s 

Chemical Bunal Stte (#103) A small pit was used for disposal of liquid 

wastes southeast of Building 881 in the early 1960 s 

Liquid Dumping (#104) An area east of Building 881 was reportedly used 

for disposal of unknown liquids prior to 1969 This was not substantiated 

by results of drilling the area in 1987 Therefore this site may not exist 

and its location is not shown tn Figure 2 1 

No 6 Fuel Oil Tanks (#lo5 1 and #lo5 2) Two fuel oil tanks are located 

south of Building 881 They are out of service and filled wlth concrete 

Outfall Site (#106) An overflow line from the santtary sewer sump south 

of Building 881 emerges on the slope below the building 

Hillside Oil Leak (#107) Oil was discovered flowing from the Building 881 

footing drain in early 1973 The source of the oil was never positively 

identified but the oil was collected in a skimming pond and 
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transported off stte There IS an ongoing discharge of water from the 

footing drain 

Multiple Solvent Spills (#I 19 1 and #119 2) Two areas east of Building 

881 were used for barrel storage between 1969 and 1972 

Radioactive Site (#130) Soils contaminated with low levels of 

radionuclides were placed on the hillside east of Building 881 and covered 

with soil between 1969 and 1972 

Sanitary Sewer Line Leak (#145) The sanitary sewer line leaked on the 

hillside southwest of Building 881 in early 1981 

Drum Storage Area (#177) Satellite collection and 90 day accumulation 

of R C M  regulated wastes at Building 885 

Groundwater in the Building 881 Hillside area is Contaminated with volatile organic 

compounds metals and radionuclides Chemical Hazard Sheets for the various 

contaminants present may be found in Section 5 0 

2 2 SCOPE OF WORK 

As part of the Interim Measures/lnterim Remedial Action (iM/IM) Plan for Operable Unit 

Number 1 a groundwater handling and treatment facility was designed and constructed 

The facility consists of the following systems 

Groundwater Recovery and Storage System Recovery well and collection 
well pumps groundwater on an as available basis to one of two 15 000 
gallon groundwater equalization/storage tanks I 
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Pmcess System Collected waters flow through a UV/H,O, oxidation 
process to remove volatile organic consMuents The process water then 
flows to an ton exchange surge tank similar in size to the influent 
equalization tanks Water is then pumped through the ion exchange 
system for removal of radionuclides alkalinity metals and total dissolved 
solids 

The treatment plant may be operated up to 7 days per week depending upon the 

amount of water requiring treatment The subcontractor is responsible for operation and 

maintenance of the groundwater treatment facility Figure 2 2 shows the location of the 

groundwater collection and treatment facility Section 3 0 provides a more detailed 

description of the treatment system 
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3 0 SYSTEM DESCRIPTION 

The groundwater collection and treatment system is illustrated in Figure 3 1 and consists 

of the following subsystems 

Groundwater collection and equalization 

Ultraviolet (UV)/Hydrogen Peroxide (H202) Oxidation 

Ion Exchange 

Ion Exchange Regeneration and Regenerant Neutralization 

Each of these process subsystems are discussed in detail below 

3 1 GROUNDWATER COLLECTION AND EQUALIZATION SYSTEM 

The groundwater collection system serves to divert and transfer design flows from 

recovery well pump P 100 and collection well pumps P 101 and P 102 to groundwater 

equalization/storage tanks T 201 and T 202 located on the south side of the treatment 

facility (Building 891) The raw water is pumped from the collection points to the 

equalization tanks through double-contained piping buried to prevent freezing The 

influent piping is equipped wtth leak detection equipment to monitor for leaks The 

equalization tanks have a capacity of 15 000 gallons each Groundwater influent levels 

in the tank are continuously monitored and displayed At design flow (30 GPM) the 

tanks can provide nearly 17 hours of equalization time 

3 2 ULTRAVIOLET (UVYHYDROGEN PEROXIDE( H202) OXIDATION SYSTEM 

The UV/H,O, oxidation process is the first step in removing groundwater contaminants 

The purpose of this process is to oxidize the volatile organic constituents using 50 

percent H20, a strong oxidizer and UV light The UV light serves to catalyze the 

oxidation by 
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I converting the peroxide to a hydroxyl radical thus making it a more effective oxidant 

The UV/H,O, unit consists of two stainless steel reactor vessels each containing eight 

high intensity (high pressure) UV lamps The lamps are installed inside quartz tubes to 

prevent direct contact of the water and the lamp The reactors and control panel are 

mounted on a common skid 

I @ 

Effluent from the UV/H,O, process flows to the ion exchange surge tank (T 203) The 

purpose of the surge tank is to receive process water and store it until It is pumped to 

the ion exchange system 

3 3 ION EXCHANGE SYSTEM 

From the surge tank the water is pumped to two ion exchange columns (IX I and IX 2) 
in series The first IX 1 contains a strong base anion resin in the chloride form for the 

removal of radionuclides The second column IX 2 contains a weak acid cation resin 

in the hydrogen form for the removal of alkalinity and heavy metals The groundwater 

flows from IX 2 to a degasrfier where the liberated carbon dioxide escapes to the 

atmosphere From the degasifier the water is pumped to the final two ion exchange 

columns (IX 3 and 1x4) in series for removing total dissolved solids (TDS) IX 3 

contains a strong acid cation resin that removes remaining positively charged cations 

including excess hardness and metals 1x4 with weak base anion resin is the last untt 

and removes excess negatively charged ions contributing to TDS The treated 

groundwater then exits the building and flows to one of three 150 000 gallon final effluent 

storage tanks (T 205 T 206 and T 207) where it is held until analytical results indicate 

that it is acceptable for release to the south interceptor dttch 

@ 

I 

3 4 ION EXCHANGE REGENERATION SYSTEM 

The ion exchange backwash and regeneration systems provide a means for maintaining 

the ion exchange resins while minimizing the volume of waste produced by the system 

3 3  



a The caustic tank (T 208) contains sodium hydroxide and is used for regenerating 1x4 
IX 1 is not regenerated but is monltored for removal efficiencies for radionuclides The 

acid tank (T 209) contains hydrochloric acid and is used to regenerate IX-3 after which 

it is used to regenerate IX 2 Spent regenerant chemicals from both processes are 

neutralized in the neutralization tank (T 210) prior to removal by tank truck for final 

treatment In addition to regeneration the clean water storage tank (T 204) is used for 

storage of clean water for use in backflushing the ion exchange beds 

x 
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4 0 PROJECT TEAM ORGANtZATlON AND RESPONSIBILITIES 

EG&G Rocky Flats has overall responsibility for the Health and Safety Program at the 

Rocky Flats Plant The subcontractor is specifically responsible for the Health and 

Safety Plan for the operatton and maintenance of the groundwater treatment facility at 

OU1 The project Health and Safety Organization IS shown in Figure 4 1 Table 4 1 

presents lead management and field personnel on the project Major responstbilities 
I 

for key personnel are summarized in Table 4 2 I 

I 
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TABLE 4 1 

Project Personnel 

COMPANY FUNCTION NAME 

EG&G Contractor s Technical Representative Mark Burmetster 

EG&G ERM Health and Safety Officer 

RTG Program Manager 

RTG 

RTG Project Manager 

RTG 

Corporate Health and Safety Officer 

Health and Safety Specialist 

Project Health and Safety Officer 
Health and Safety Specialist 

4 3  

Keith Anderson 

Erich Tiepel 

Bartley Conroy 

Michael Griffin 

David Barnes 

PHONE 

966 5891 

966 6979 

969 8511 

969 8511 

969 851 1 

966-4310 



TABLE 4 2 

Personnel Responsibilities 

Title General Description Responsibilities 

Project Manager Has authority to direct o Prepares and organizes the 
response operations 
Assumes total control 
over site activities 
Stop work authority 

background review of the situation 
Work Plan the Project Health and 
Safety Plan and the field team 

Ensures that the Work Plan is 
completed and on schedule 

o 

o Uses the Project Health and Safe0 
Officer to ensure that safety and 
health requirements are met 

o Prepares the final report and support 
files on the project activities a 

Project Health and 
Safety Officer 

Advises the Project 
Manager on all aspects 
of health and safety 
on site Stops work if 
any operation threatens 0 
worker or public health 
or safety 

0 

0 

0 

o Periodically inspects protective 
clothing and equipment 

Ensures that protective clothing and 
equipment are properly stored and 
maintained 

Implements the health and safety 
plan 

Conducts periodic inspections to 
determine if the Project Health and 
Safety Plan is being followed 

Knows emergency procedures 
evacuation routes and the 
telephone numbers for emergency 
response 



TABLE 4 2 (Continued) 

Personnel Responsibilities 

Title General Descnption 

~ 

Responsibilities 

Project Health and Safety Officer (continued) o Sets up decontamination lines and 
the decontamination solutions 
appropriate for the type of chemical 
contamination on srte 

o Controls the decontamination of all 
equipment personnel and samples 
from the contaminated areas 

o Assures proper disposal of 
contaminated clothing and materials 

o Ensures that all required equipment 
is available 

o Notrfies EG&G emergency response 
personnel by telephone or radio in 
the event of a emergency 

Subcontractor Health and Safety Officer o Develops corporate Health and 
Safety Guidelines 

o Reviews Project Health & Safety 
Plans 

o Develops site specific Health & 
Safety procedures with Project 
Health & Safety Officer 

o Conducts inspections reviews 
compliance and review health & 
safety records 
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TABLE 4 2 (Conbnued) 

Pemonnel Responsibilities 

Title General Description Responsibilities 

Health and Safety 
Specialist 

Provides support of operations 
involving monitoring of system 
processes and components for 
radiological contaminants 

o Performs routine monitoring of 
lab and PPE waste materials in 
accordance wtth EG&G 
produres to ensure control 
of radiological contam in ants 

o Performs routine monitoring of 
sample shipment containers in 
accordance w i th  EG&G 
procedures to ensure control of 
radiological contaminants 

o Performs special monitoring for 
radiological contaminants as 
required in accordance with 
EG&G procedures 

Plant Operator Provides daily operation o Follows standard operating 
and maintenance of plant procedures Vermes that plant 
Stop work authority is operating in a safe manner & 

complies with operations and 
environmental regulations 

o Maintains daily records of all 
activities 

o Conducts air monitoring as required 

o Advises project health and safety 
officer of any unusual events 



5 0 HEALTH AND SAFETY RISK ANALYSIS 

The hazards associated wtth the operation of the groundwater treatment facillty at 

OU I include hazardous substances (chemical and radiological) physical hazards 

heat and cold hazards and possible construction hazards 

5 1 HAZARDOUS SUBSTANCES 

Potentially contaminated groundwater collected at the three collection points (P 100 P 
101 and P 103) is expected to contain numerous hazardous substances This Section 

identifies and addresses potential chemical hazards 

5 1 1 Chemical Contaminant Hazards 

Table 5 1 presents influent concentrations of site contaminants taken from the Design 

Basis of the 881 Hillside Area Groundwater IM/IRA Treatment System Table 5 2 
presents a summary of actual sampling results for the period of April through September 

1992 showing concentrations of contaminants listed in the Design Basis which were 

present and the number of times each contaminant was identtfied It is apparent from 

a comparison of the data in Tables 5 1 and 5 2 that the Design Basis is a conservative 

estimate of potential contaminants in the OUI influent stream All contaminants in Table 

5 2 are not present or are well below the Design Basis concentrations 

Table 5 3 presents a summary of the chemical hazards routes of exposure and first aid 

for each contaminant listed in Tables 5 1 and 5 2 
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a TABLE 5 1 

Basis for Design of Groundwater IWIRA Treatment Svste m 

Influent 
Concenttabon" 

Consbtuent 

Oraanics 

11 Methylene Chloride <5b 

<I Ob 
<5b 

Acetone Pg/l 

Carbon Disulfide 
~ 

622 1 1 Dichloroethene Pg/l 

1 I Dichloroethane 11 

20 1 2 Dichloroethane Pgll 

1 1 1 Trtchloroethane Pgn 

Trichloroethene rug11 

Tetrachloroethene Pgll 

Toluene Pgll 

Carbon Tetrachloride 

1 1 2 Trichloroethane 

Metals 

Aluminum mgll 

11 Antimony mall 

945 

65 

845 

<5b 

31 1 

<5b 

0 0703 

0 0264 
Arsenic mgll 

Barium mgll 

0 0049 

0 1076 

0 0022 Beryllium mgll 

Cadmium mall 0 0021 

0 1515 11 Cesium I mgll 
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TABLE 5 I (Continued) 

Basis for Desirrn of Groundwater IWlRA Treatment System 

Constituent Unit Influent Concentration 

Metals (Con’t) 

C hrom ium mg/l 0 0071 

Copper mg/l 0 0355 

Iron mg/l 0 0410 

Lead mg/l 0 0026 

Lithium mg/l 0 0450 

Manganese mg/l 0 0738 

Mercury mg/l 0 1290 

Molybdenum mg/l 0 0085 

Nickel mg/l 0 0683 

Selenium mg/l 0 1743 

Silver mg/l 0 0145 

Stront i um mg/l 0 8287 

Thallium mg/l 0 0072 

Vanadium mg/l 0 0391 

Zinc mg/l 0 1883 

Based on a flow weighted average of the 881 Building footing drain (5 gpm) and 
alluvial groundwater at the 881 Hillside that would be collected in the french drain 
(2 gpm) Averages computed from the 1987 and 1988 data base except 
organics Organic concentrations determined from first and second quarter 1989 
data 

a 

Detectable concentrations in some wells however blend should have non 
detectable concentrations 

b 
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TABLE 5 2 

Summary of Organic and Inorganic Contaminants Detected in OU1 Influent 

Apnl Through September, 1992 

ANALYTE NUMBER OF MEAN STANDARD NUMBER OF 
DETECTS CONCENTRATIOY DEVIATION NONDETECTS 

Organics, pg/L 

Tetrachloroethene 13 18 84 8 41 0 

Acetone 1 27 0 0 12 

1 1 Dichloroethene 1 17 0 0 12 

1 1 1 Trichloroethane 1 18 0 0 12 

Trichloroethene 7 39 66 75 06 6 

Toluene 1 20 0 0 12 

lnorganics mg/L 

)Aluminum 4 0 18 0 19 3 

Arsenic 4 0 003 0 0005 3 

Barium 7 0 25 0 27 0 

C hromtum 3 0 03 0 03 4 

Copper 5 0 01 0 01 2 

Iron 7 0 21 0 26 0 

Lead 2 0 01 0 0003 5 

Lithium 6 0 01 0 01 0 

3 0 01 0 01 4 Manganese 

Molybdenum 2 004 0 05 5 

Selenium 7 0 04 0 08 0 

Vanadium 2 0 02 0 02 5 

Zinc 7 0 047 0 01 0 

~ ~ 

ote U = Below detection limits (lsl 
5 4  
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TABLE 5 3 

Chemical Hazards Posed by Site Contaminants and Route of Exposure a 
Design PEL (OSHA) 

Contaminant Basis or TLV P hysicall 
Chemical Router of 

IDLH Characteristics Ex~osure 
First 
Aid 

Exposure IP Synonyms) Concentration (ACGIH) 
\bbreviations) lgll or REL - Symptoms eV 
I 

500 ppm Carcinogen 
(5 PPm) 

Colorless 
liquid with 
chloroform 
like odor 
BP 104F 
UEL 22/ 

~ Inhalation ' Ingestion 
Contact 

Artmclel 
respiration 
Seek medicpl 
attention 
lmgate and 
wash 
affected area 
immediately 

11 32 Methylene c5 
Chlonde 
(Dichloro 
methane 

Fatgue 
WaknOsS 
sleepiness 
lightheaded 
ness numb 
ness and 
bngling in 
limbs 
nausea eye 
and skin 
irritation 

Eye nose 
and throat 
imtation 
headache 
daziness 
dermatibs 

750 ppm 20 000 ppm -1 
respiration 
Seek Mica1 
attention 
Irrigate and 
wash 
affected area 
immediatety 

Inhslation 
Ingestion 
Contact 

9 69 Colorless 
lquid with a 
fragrant mint 
like odor 
FI pt 14 F 
LEL 2 6 h  
UEL 1 2 8 h  
VP 266mm 
Hg (Q 77 F) 

Colorless to 
faint yellow 
lquid 
VEL 50k 

4 PPm 500 ppm Artfficial 
respwation 
Seek medlcal 
attention 
lmgab and 
wash 
affected area 
immediaaty 

4 
Inhalation 
lngestmn 
Absorptton 
Contact 

Dizziness 
headache 
fatgue poor 
sleep 
nervousness 

coronary 
heart 
disease 
gasMHs eye 
skin bums 

p8yChO8b 

10 08 

Bisuride) 

~~ 

Carcinogen Liver and 
kidney 
changes 

9 65 1 1 Dichloro 622 
ethylene 
(Vinylidene 
chloride) 
(1 1 Dichlor 
oethene) 
(1 1 DCE) 

Colorless In halation 
Liquid mild Ingestion 
sweet odor Contad 
LEL 7 3 /  

lwfiual 
respiration 
Seek medical 
attention 
lmgate and 
wash 
affected area 
knmedlately 

ArtifiCUl 
respiration 
Seek medical 
attention 
lmgate and 
wash 
affected area 
immediately 

100 ppm 4 000 ppm CNS 
dOpre88lon 
h e r  and 
kidney 
damage skin 
irritation 

11 06 1 1 Dichloro 11 
ethane 

Inhalation 
Ingestion 

like odor 
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TABLE 5 3 (Continued) 

Chemical Hazards Posed by SDte Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV Physicall 

iynonyms) Concentration (ACGIHI Chemical Routes of First E x p u r e  
Aid SvmDtoms 

IP 
eV or REL IDLH Characterist I ExDosure rbbreviations) w l l  

Inhalabon 
Ingestion 
Contact 

Mmcial 
respiratmn 
Seek mcldicsl 
attention 
Imgate gnd 
wash 
affected alba 
immediately 

Eye irritabon 
CNS 
depresson 
Respiratory 
rptem 

Q 65 Colorless 
Ilqutd with 
sllghtly acnd 
ChlOfoform 
like odor 
UEL 128% 
LEL 56h  

colorkss 
Mud mild 
w e t  odor 
LEL 75% 
UEL 125% 

1 2 Dichloro 2 
ethene 
(1 2 Dichioro 
ethylene) 

1 7 7  945 
Trichloro 
ethane 
(Methyl 
Chloroform) 
(1 1 1 TCA) 

~ 

17 00 lnh8kbon 
Ingestion 
Contact 

Eye 8nd skin 
irritation 
dermatitis 
headache 
drowsiness 

Artiffcrol 
respiration 
m k  medics1 
attentton 
lmgate and 
wash 
affected area 
hmedmtery 

Arwiciol 
respiration 
Seek medlcsl 
attentmn 
Irrigate and 
wash 
affected area 
unnladiately 

Artrficlal 
respiration 
Seek medical 
attentmn 
Irrigate and 
wash 
atfected ana 
immedmtely 

Miticis1 
respiratmn 
Seek medical 
attenhon 
Irrigate and 
wash 
affected area 
unmedmtely 

Inhalaton 
Ingestion 
Absorpbon 
Contad 

CNS 
deprerslon 
nausea and 
vomibng her  
and kidney 
damage skin 
lrritaton 

11 47 Carbon 
Tetrachlonde 
(Tetrachioro 

Carclnogen Colorless 
(300 wm) lquid sweet 

odor not 
combusttble 
VP 91mm 

thane) so I I 
Inhalabon 
Ingeston 
Contact 

Headache 
vertigo visual 
disturbance 
vomibng 
nausea eye 
and 8kin 
irritation 

Q 45 Trichloro 
ethylene 
(Ethylene 
Trichloride) 

(Trichloro 
ethene) 

Carclnogen Colorless 
(1 000ppm) lqutd sweet 

odor 
LEL 8% 
UEL 10 5% 

I 
Inhalabon 
Ingertmn 
AbsorpWn 
Contact 

Cardnogen 
lnibte eyes 
nose throat 
cramps 
vomltrng 
diarrhea 
affects s b p  
and appetite 

11 06 Carcinogen Chloroform 1 (500ppm) I like odor 
Non 

1 1 2 Tri <5 
chloroethane 

Q 32 Inhalabon 
Ingestton 
Contact 

Artlficlal 
respiratmn 
Seek medlcel 
attenton 
lmgate and 
wash 
affected area 
immediately - 

25 PPm Carclnogen 
(500 PPm) 

colorless 
lqutd with 
sweet odor 
Not 
combustible 
VP 14mm 

Eye Nose 
throat 
tmtatlon 
nausea flush 
face vertlgo 
headache 
Infer kidney 
CNS 

Tetrachloro 31 1 
ethylene 
(Perchloro 
ethylene) 
(Tetrachloro 
ethene) 
(Perchlor) I I Hg 
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TABLE 6 3 (Continued) 

Chemical Hazards Pbsed by Site Contaminsnts and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or n v  Physical/ 

Chemical Routes of 
IDLH Characteristics Exporure - First Exposure 

Symptoms - Aid 
IP 
eV 

iynonyms) Concentration (ACGIH) 
Lbbreviations) -/I or REL 

100 ppm colorkss 
lquld with a 
sweet 
pungent 
odor 
UEL 7 1 h  
LEL 1 2 h  

lnhalabkn 
Ingestion 
Absorptkn 
Contact 

Artmdal 
respiratbn 
Seek medial 
attention 
Irrigate and 
wash 
affected area 
hnmedmtely 

Fatigue 
weakness 
confusion 
dlumess 
headache 
dilated pupils 
nervousness 
insomnia 

8 82 Toluene <5 
(Methyl 
Benzene) 
(Methyl 
Benzol) 

Aluminum 0 0703 mgll 

Anttmon y 0 0264 mgA 

lnhalatton NA Puttnonary 
fibrosis 
PO=w 
Ahhemr 

NIA Silvery 
ducble metal 

Silvery white 
VtOtal 

lrrihtes eyes 
nose throat 
cramps 
vomlttng 
diarrhea 
afkcts sbep 
and appetite 

NIA Inhalabon 
Contact rerpiration 

Seek medical 
attentton 
Irrigate and 
wash 
affected ana 

o 01 0 mg/m3 Carcinogen 
(1 00 mglm ) 

Sdver-gray or 
tin while 
bnttk sold 

Inhalation 
Aasorptton 
Contact 
Ingestion 

lmgate and 
wash 
affected area 
immediate 
medlCal 
attention 

Nasal 
ukeratton GI 
disturbances 
respiratory 
imtatton 

NIA 

0 1076 mgll T 0 5 mglm Inhalation 
ingestion 
Contact 

Arwicial 
respiration 
Seek VtOdicaI 
atlenbon 
Irrigate and 
wash 
affected area 
Immediately 

Irritates eyes 
nose throat 
u m r  
respiratory 
GI muscle 
spasm slow 
pulse skin 
bums 

WA 

lustrous 

~~ 

Inhalation For eye 
exposure 
imgate eyes 
immedmtely 

Respiratory 
symptoms 
fattgue 
weakness 
welght loss 

N/A Carunogen 
(1 0 mg/m3) 

Metal a 
b* grey 
whlte sold 
noncombus 
tbb rllght 
expbslon 
hazard in 
dust or 
Dowder form 
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TABLE 6 3 (Continued) 

Chemical Hazards Posed by Site Contaminants and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or n v  
(Synonyms) Concentration (ACGIH) 
(Abbreviations) mg/l or REL 

P hysicall 
Chemical Router of 

IDLH Characteristics Expooure 
First Exposure 
Aid Symptoms 

IP 
eV 

Cadmium 0 0021 0 2 mg/m Inhabtmn 
Ingesttlon 

Artmcral 
respiratton 
Seek medical 
attention 

Puknonary 
edema 
cough bght 
chest chills 
muscle 
aches 
nausea 
vomlhng 
diarrhea 

NIA Silver whne 
blue ttnged 
solld 

Cesium 0 1515 NA No Evldence Inhalabon 
Ingestton 

HypenW 
abilty 
spasms 

N/A Silver whlte 
ductile metal 
or silvery 
lquld 

Blue-whne to 
steel-gray 
lustrous solid 

Artlfiaal 
respirabon 
! h k  rnedlcal 
attenbon 

AMClal 
rerpiratlan 
Seek medical 
attenbon 
lmgate and 
wash 
affected area 
immediately 

0 0071 1 mglm No Evldence lnhalatton 
Ingestton 

NIA Chromium Corroswe to 
skin and 
mucous 
membranes 
carcinogen of 
the lungs 
nasal cavty 

larynx 

lmtobon of 
eyer and 
mucous 
membranes 
pharynx 
powon by 
mgestton 
metal taste 
damage of 
nervous 
8Y-m 
kdneys and 
liver 

8bmPCh 

~ ~~ 

Copper 0 0355 1 mg/m’ No Evldence Reddish 

malleable 
solld 

lU8tfOUS 
lnhalatlon 
Ingestton 
Contact 

ArMiClal 
respiratton 
Seek medlcal 
attention 
Imgate and 
wash 
affected area 
irnmedlately 

WA 

Iron 0 0410 10 mglm No Evldence lnhalatlon 
Ingestion 

A W a l  
respiration 
Seek medical 
attention 

N/A Silvery whlte 
tenacious 
lustrous 
ductile metal 

Pornon by 
intraperc 
tonral route 
tissue and 
lung imtont 
and 
carcinogen 

Carcinogen 
of lungs and 
kdneys 
affects CNS 
GI tract 
blood 

Lead 0 0026 0 050 mglm’ 700 mglm Bluishgray 
soft metal 

lnhalabon 
Ingestion 
Contact 

Artificial 
respiratton 
Saek medical 
attention 
lrrfgate and 
wash 
affected area 
immediately 

NIA 
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TABLE 5 3 (Conbnued) 

Chemical Hazards Posed by Site Contarninant$ and Route of Exposure 

Design PEL (OSHA) 
Contaminant Basis or TLV P hysicall 

Chemical Routes of First 
IDLH Characteristics Exmure Aid 

Exposure 
Symptoms 

Reacts with 
body 
mowture to 
cause bums 
toxc to CNS 

- IP 
eV 

iynonyms) Concentration (ACGIH) 
rbbreviations) mgll or REL 

Lthium NA Silver colored 
llght metal 

Inhalabon 
Ingestion 

NIA Artmclal 
respirabn 
Seek medical 
attention 
Irrigate and 
wash 
affected ana  
mmedlately 

Artiliclal 
respiration 
seek medlcrl 
attention 

Manganese No Evldence Silvery or 
reddish gray 
sold bnttle 
combustible 

Inhalabon 
Ingesbon 

Parkinson s 
CNS and 
lung damage 
skepiness 
vomit 
weakness 
tremors 

NIA 

Mercury 

B 

10 mglm Silvery 
mobile 
odorless 
llquld 

In ha laton 
lngesbon 
Contact 
Absorption 

~ A W a l  
respiration 
Seek medcal 
attenbn 
lmgab and 
wash 
affected area 
immediately 

Eye and skin 
imtant 
poison by 
inhalation 
cough 
tremor 
headache 
irritability GI 
and CNS 
allscted 

NIA 

Molybdenum No Evldence Dark gray or 
black powder 
wnh a 
metallic luster 

N/A 0 0085 I O  mg/m 
(Insoluble) 

M a l  
respirabon 
Seek medical 
attention 
wnmedmtely 

AfMChl 
respirabon 
Seek medcal 
attenbon 
Imgate and 
wash 
affected area 
immediately 

Artficial 
respiration 
Seek medical 
attention 
Irrigate and 
wash 
affected area 
immediately 

Inhalabon 
Ingeston 

Irritates eyes 
nose and 
throat 
diahma list 
bsmeu, 
her  kldney 

Nickel 0 0683 Carcinogen 
(No 
EvMence) 

Silvery whlte 
hard 
malleable 
and ductile 
metal 

Nasal lung 
and skin 
irritant 
camnogenic 

NIA In halatron 
Ingestion 
Contact 

I mg/m’ 
(Insoluble) 
0 1 mg/m 
(Soluble) 

Selenium 

r 

Unknown Steel gray 
nonmetallic 
element 
combustible 

Inhalabon 
Absorpbon 
Ingestron 
Contact 

Irritated eyes 
nose throat 
GI dwtress 
chills 
headache 

N/A 

TABLE 5 3 (Continued) 
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Chemical Hazards Posed by Site Contaminants and Route of €xpolrure 

b I H  C 

CNS 
FI pt 
IDLH 

IP 
LEL 
mglm 
NIA 
NA 
OSHA 
PEL 

PPM 
TLV 

UEL 
d m  
w 

References 

Anwncan Conference of Governmental Industnal Hygensts 
CeilingGoncentra~nrhall not be exceeded at any time 
Central Nervous System 
Flash point-closed cup u n h  otherwise noted 
Immediately Dangerousto LIFO and Health Maximum concentration from which one could escape within 30 minutes without 
expemncing any mversibb health effects 
lonizahon potenhal (ev) 
Lower Explosnre Lwnt 
milligrams per cubic meter 
Not applicable 
Not available 
Occupational Safety and Health Administration 
Permissible Exposure Lknlt-Concentratbnthot nearly all workers may be repeatedly exposed day after day w&out adverso effect 
(Based on an 8 hourworkday and 40-hourworkweek) 
Parts Per Million 
Threshold Limn Value-Concentrabonthat nearly all workers may be repeatedly exposed day after day wRhout adverse effect (Based 
on an 8 hourworkday and 40-hourworkwbek) 
Upper Explosive Limlt 
micrograms per cubic meter 
Vapor Pressure at 68 F in millmeters (mrn) mercury (Hg) unless otherwwe noted 

Air Contaminants Permissible Exposure Limb (29 CFR 1910 1000) 

American Conference of Governmental Indushl Hygrnists Threshold Limit Values and Biologlcol Exposure lndlces for 1990 to 1991 

National lnstltute of Occupational Safety and Health Pocket Gulde to Chemical Hazards June 1990 

TABLE 5 3 (Contlnued) 
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6 1 2 Process Chemical Hazards e 
In addition to the hazards posed by contaminants contained in the influent waste stream 

chemicals used in the treatment process pose a hazard to personnel Table 5 4  

presents a summary of the chemical hazards routes of exposure and first aid for each 

process chemical used in the groundwater treatment Material Safety Data sheets are 

contained in Appendix A 

TABLE 5 4 

Chemical Hazards Possd by Process Chemicals and Routes of Exposure 

PHYSICAL/ 
CHEMICAL ROUTES OF CHEMICAL 

EXPOSURE 
CONCEN 

TRATION TLVlPEL IDLH CHARACTERISTICS EXPOSURE FIRST AID SYMPTOMS iy nonyms) 

Hyd rochlo ric 
Acld 

D 
35 / 5 PPm 

(7 mg/m’) 
100 ppm Inhalabon 

Ingeshon 
Contact 

Now and 
throat imhtion 
bums throat 
and eyes 
cough 
choking 

Colorkss liquid AftU&Ial 
respiration 
Seek madcal 
attention 
I-ate and 
wash affected 
area 
immadlately 

Alt i fbl  
respiration 
Seek medical 
attention 
Imgate and 
wash affected 
area 

Sodium 
Hydroxide 
(Caustic Soda) 
(Lye) 

50 h Solubon 2 mg/m3 250 mg/m White odorless 
solld before 
muting 
dsagreeabls 
sweet odor in 
soluhon 

Inhalation 
Ingesbon 
Contact 

Severe rkm 
hriEetkn nose 
initation 
temporary low 
of halr 

Lqurd Nltrogen loo/ None 
- -  

Asphyxiant at 
hbh 
concentrations 
Freezes 
tissue narcotic 
at huh 
concentrations 
and mssure 

Inhalation 
Contact 

Artilicirl 
respiration 
Wash skin off 
with tepid 
water 

None BP 3204F 

50 / Inhalation 
Ingestion 
Contact 

Eye noseand 
throat mrritahon 
corneal u b r  

75 PPm colorless lquld 
Hnth a sltghtty 
sharp odor 
Noncomburrtible 

AftliI~&l 
respiration 
Seek medml 
attentton 
lmgae and 
wash affected 
area 

Hydrogen 
Peroxide 
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TABLE 6 4 (Continued) 

Chemical Hazards Posed by Process Chemtcals and Routes of Exposure 

PHYSICAU 
CONCEN 

TRATlON 

CHEMICAL ROUTES OF 

IDLH CHARACTERISTICS EXPOSURE FIRST AID SYMPTOMS 

CHEMICAL 
EXPOSURE 

TLVlPEL Synonyms) 

Ntrogen 
Compressed 
Gas 

loo/ simple 
Asphyxiant 

SWb 
Asphyxlant 

Colorkss 
odorless gas 

Inhalatton Move to fresh 
air Artifiaal 
respiration d 
required 

ACUTE Wld 
respiration 
muscular 
incoordination 
fatigue 
nausea 
vomRing and 
loss of 
conwousneu 

ACUTE Rapid 
mapiration 
muscular 
incoordination 
fatigue 
nausea 
vomhng and 
loss of 
conscburneu 

ACUTE Ftapid 
respiration 
muscular 
incoordination 
fattgue 
nausea 
vomiting and 
loss of 
conrciournerr 

decompression 
sickness 
indude 
headache 
vertigo fatbue 
vomlbng 

symp- of 

Hydrogen 
Compressed 
Gas 

B 
100% smple 

Asphyxmt 
slmple 
Asphyxiant 

odorless 
colorlescr 
taatebss gas 

Inhalation Mow to fmsh 
air M a l  
respwation If 
required 

299 / smple 
Asphyxiant 

Simple 
Asphyxlant 

colorless 
odorless 
tastebss inert 
gas 

Inhalation Move to fresh 
ak AlWlcial 
respiratm if 
required 

Helium 
Compressed 
Gas 

Compressed 
Air 

loo/ None None Colorkss gag Inhalation Inhalrtwn at 
greatorthan 
atmospheric 
pressure 
wlthout 
compbte 
decompression 
may cause 
decompression 
sickness 
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5 2 RADIOLOGICAL HAZARDS 

The radiological hazards associated with operation of the groundwater treatment facility 

arise from alpha beta and gamma radiations which are emitted from the present 

radionuclides during decay Table 5 5 lists radionuclides and design basis 

concentrations Alpha beta and gamma radiations are all forms of ionizing radiation 

The chronic health hazards associated with exposure to ionizing radiation may include 

an increased risk of cancer and genetic effects Various acute health effects are 

associated with high radiation exposures An acute health effect is defined as an 

observable physiological change appearing within days to several weeks after exposure 

However radiation levels associated wtth operation of the groundwater treatment facility 

are well below those necessary to produce acute health effects The actual radionuclide 

concentrations experienced in the plant influent water are well below these design basis 

values 

TABLE 5 5 

RADIOLOGICAL CONTAMINANT DESIGN BASIS FOR IMIIRA TREATMENT 
SYSTEM 

Constituent Units Influent Concentratron' 
n I I rl 

Total Uranium 

Tntium 

PCJl 21 5 

PCfl 17 8 

PCfl 15 4 

PCN e10 

PCJl eo 01 

PCJl <o 01 

e400 

NU I t S  

Based upon a flow welghted average of the 881 Building foottng drain flow (5 gpm) and alluvial groundwaterat the 881 Hillside 
that would be collected in the french drain (2 gpm) Averages computed from the 1987 and 1988 data base 
Detectable concentrations in some welk Bbnd should have no detectable concentration 
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Groundwater treatment faality operators could be exposed to low levels of alpha beta 

and gamma radiation through exposure external bewgamma radiation radioactive air 

particulates and radioactive contamination The greatest potential for any health effects 

from radiation are at processes or material locations in which the contaminants contained 

in the water are concentrated (e g filters ion exchange resins) Monltoring methods 

worker exposure limits and administrative action levels for these radiation exposure 

aspects are separately addressed in this plan 

5 2 1 External Radiatron Exposure 

Both beta and gamma radiations are emltted by the radionuclides present in the 

groundwater treatment facility waste stream External beta radiation cannot penetrate 

beyond the shallow layers of the skin or the lens of the eye and so associated hazards 

are confined to these areas However eye exposure to external beta radiation is greatly 

reduced or eliminated through the use of coveralls and eye protection 

External gamma radiation unlike beta radiation readily penetrates deep into the body 
e 

and is therefore hazardous to internal organs Clothing and eye protecbon are not 

effective at reducing external gamma radiation exposure Three accepted methods to 

minimize gamma exposures are 

the use of shielding between personnel and the radiation source 

minimizing time in the radiation area and 

maximizing distance from the radiation source 

Due to low levels of gamma radiation external shielding designed to reduce gamma 

radiation exposure should not be necessary for workers at the groundwater treatment 

facility Should external radiation be of concern the most effective methods of reducing 

worker exposure to external gamma radiation will be by posting areas where elevated 
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gamma exposure rates exist limiting the amount of bme workers spend in these areas 

and maintaining a maximum distance from radiation sources 

5 2 2 Internal Radiation Exposure 

Alpha radiation is present in the groundwater treatment facility waste stream Alpha 

radiation due to its relatively large mass and charge does not pose an external hazard 

and will not penetrate the layer of dead skin cells However alpha radiation is a 

significant internal hazard due to the large amount of energy deposlted in small localized 

areas of internal organs Alpha radiation is principally admitted to the body by inhalation 

of airborne contamination or ingestion injection or absorption of surface contamination 

Radioactive contamination existing in the form of loose material is capable of migrating 

or being transported by a variety of mechanisms such as movement of personnel 

vehicles equipment and wind Several hazards are posed to workers concerning loose 

contamination These hazards are inhalation ingestion injection and absorption of 

contamination 

Air particulates that are suspended or have settled out on horizontal surfaces 

(equipment) and have been resuspended pose an inhalation hazard Drinking 

contaminated water eating contaminated food and/or transferring contamination to the 

mouth pose an ingestion hazard Abrasions lacerations or punctures of the skin 

resulting from contact with contaminated surfaces pose an absorption hazard 

Exposure to radioactive contamination and the potential for internal contamination can 

be controlled by the proper use and removal of PPE administrative controls in controlled 

areas including prohibitions against smoking eating drinking and chewing and proper 

use of respirators when airborne contamination above prescribed limits is possible or 

suspected 
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I 5 3 OPERATIONAL SAFETY HAZARDS 

The primary operational safety hazards and associated wtth this work and the control 

measures which will be implemented include the following 

lniuries from movina and/or eneraized or Dressurized Darts and machinen, 

engineering controls include the installation of guards to prevent contact with 

moving machinery administrative controls include the use of lock outhag out 

procedures to prevent injury from energized and/or pressurized systems 

lniuries from defective tools or mtshandlina of tools. materia Is. or eauiment 

controls will include inspection of all tools prior to use for defects or damage and 

thorough training of operational personnel in the proper handling and use of the 

materials and equipment in use at the treatment facility proper equipment use 

will be controlled through the use of approved Standard Operating Procedures 

Iniunes from falls durina work Derformed at above ground locations or from being 

struck bv fallina obiects controls will include training and use of the proper fall 

protection equipment and use of hard hats where overhead hazards are present 

lniuries from sli~s. tnDs. and falls from workina on Wet surfaces or in inadeaua telv 

illuminated work areas controls will include proper housekeeping and control of 

liquid and snow and ice on walking surfaces and the use of slip resistant surfaces 

adequate lighting will be provided and maintained in all work areas requiring 

access during darkness 
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5 4  

w Jniurv dunna work in .confined sDasee All en- into designated confined spaces 

will be performed in accordance wlth current EG&G confined space policies and 

procedures by properly trained personnel 

lniuries from failure to wea r wooer Dersonal Drotective eauiDment Section 8 0 

of this Health and Safety Plan contains requirements for selection and use of 

personal protective equipment during all tasks associated with operation and 

maintenance of the treatment facility Operational personnel receive training in 

the use of personal protective equipment and are required to read and 

acknowledge understanding of the contents of this plan Additionally Daily 

Safety Briefings are conducted at the beginning of each shfi to discuss planned 

activities and control measures required including the proper personal protective 

clothing 

ENVIRONMENTAL AND BIOLOGICAL HAZARDS 

In addition to the hazards described above during the operation and maintenance 

of the groundwater treatment facillty there is the potential for worker exposure to 

high winds serious temperature extremes biological hazards UV light and noise 

High winds pose a hazard to workers in areas outside the groundwater treatment 

facility building (Building #891) Outside work will be curtailed due to sustained 

winds following EG&G Plant announcements Potentially serious temperature 

extremes could produce heat related illnesses such as heat stroke heat 

exhaustion and heat cramps for workers outside Building 891 During extreme 

cold weather the primary hazards of concern for workers outside will be 

hypothermia and frostbite 

The main biological hazards of concern primarily outside Building 891 will be 

insect and snake bites Additionally equipment and machinery may generate 

levels of noise that could contribute to chronic hearing loss UV light from the 
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UV/H,O, system could cause UV radiation damage to the eyes and skin if the 

shields are removed from the vlewing ports 
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6 0 GENERAL SITE REQUIREMENTS 

Given the diverse nature and potential effects of the expected contaminants at the 

OU 1 groundwater treatment facility careful safety precautions are necessary to 

ensure maximum protection of human health and the environment This section 

presents general requirements which apply to all activities on the site The purpose 

of these requirements is to ensure that operators and other subcontractor personnel 

involved with the operation of OU1 are properly prepared for the activlties they will be 

performing 

6 1 EMPLOYEE TRAINING 

All operators and associated personnel working on this project shall be trained in 

subcontractor site employee will be maintained on site This training file will include 

certificates and training records required by the subcontractor as well as site specific 

forms generated by EG&G A training file containing the subcontractor records will also 

be maintained at the corporate office 

I accordance with the requirements of 29 CFR 1910 120 A training file for each 

@ 

6 1 1 40 Hour Hazardous Waste Site Training 

This training shall be a 40 hour hazardous waste course including the following 

elements 

Hazard identification 

Applicable regulations 

Permissible exposure limits 

Hazard communication (MSDS reference sources) 

Physical & chemical effects of hazardous materials 
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Air monitoring and 

Respiratory protection including fit testing 

6 1 2 24 Hour On TheJob Training 

In addition to 40 hour Hazardous Waste Site Training a slte specific OSHA 24 hour on 

the job training shall be given to all workers and properly documented This shall consist 

of a review of site contaminants and hazards the contents of this plan and the actions 

to be taken in the event of emergencies Employees shall also be trained on the use of 

MSDS sheets which will be available to all personnel for chemicals used in the 

groundwater treatment facility 

6 1 3 Respiratory Protection Training 

Respiratory Protection training is integral to the subcontractor Respiratory Protection 

Program Field personnel will complete the level of respiratory protection training that 

is appropriate to their job description during initial 40 hour OSHA training and annually 

thereafter Topics that will be covered for the subcontractor operations personnel at the 

groundwater treatment facility will include the following 

Overview of respiratory protection 

Physiology of the respiratory system 

Classification of respiratory hazards 

Air purifying respirators 

Respirator selection use and limitations 

Fit testing maintenance and cleaning 

Air supplying respirators/SCBAs/airline respirators 

SCBNairline respirators field exercise and 

Examination 
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6 1 4 Supplemental Training 

Supplemental training shall include the following 

8 hour supervisor training (shift foremen Health and Safety Officer) 

Current 8 hour refresher training (all employees) 

Respiratory protection training (all employees) and 

First aid and CPR training (at least one employee per sh@ 

Confined Space Entry Training (as determined by EG&G Project Manager) 

Pressure Safety Awareness and Intermediate Pressure Safety (as determined by 

the EG&G Project Manager) 

The Project Manager shall be responsible for verifying the current status of training for 

all employees assigned to the project Any deficiencies shall be cleared prior to the 

employee beginning work on the field portion of the project 

Finally all employees must read and acknowledge in writing that they have read this site 

specific Health and Safety Plan A sample acknowledgement is shown on Figure 6 1 

Blank acknowledgement forms must be kept in the operations office at OU1 at all times 

and original signed forms kept by the Project Manager in the project files Subcontractor 

personnel shall also sign Health and Safety Plan Acknowledgements if they are working 

under the subcontractor Project Health and Safety Plan 

The preceding requirements are those that must be satisfied for any subcontractor field 

work regardless of the srte There are also several training requirements to satisfy the 

site specific requirements of both the subcontractor and EG&G These site specific 

requirements include 

EG&G Radiation Workers for Environmental Restoration Safety Training 

EG&G Waste Generator Non PA Training Course (for packaging waste) 
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FIGURE 6 1 HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT FORM 
~ 

RESOURCE HEALTH AND SAFETY PROGRAM 
TECHNOLOGIES HEALTH AND SAFETY PLAN GROUP INC 

ACKNOWLEDGEMENT 
R!Ti 

Project Number 
Project Name 
Project Location 

I hereby acknowledge that I have been given a safety briefing on the work I am to do on 
the above-referenced stte I understand that the site m y  cuntarn materials cfassrfied by 
EPA or others as potentially hazardous I have read and understand the safety plans for 
this  project and wit1 adhere to the procedures contained therein I have been instruc ed in 
and understand the use of the safety equipment for this project 

EmPlovee 
Date 
Print Name 
Signature 

Proiect Manaaer o r ReDr- 

Date 
Print Name 
Signature 



All operations personnel will receive site spec& training pertaining to chemicals 

and materials used in the operation of the OU1 groundwater treatment faciltty 

regarding the routes of exposure and adverse health effects 

6 2 MEDICAL MONITORING 

I 

In accordance wtth the 29 CFR 1910 all employees assigned to a field project at a 

hazardous waste site shall be part of a Medical Monttoring Program The Project 

Manager shall be responsible for verifying the current medical monitoring status for all 

employees assigned to the project Any deficiencies shall be cleared prior to the 

employee doing any field work on the field project Medical quallfication records will be 

submitted to EG&G for maintenance on site 

6 3 DAILY SAFETY BRIEFINGS 

0 As described in Section 6 1 all workers shall receive a safety briefing on the contents 

of this plan prior to beginning work In addition a health and safety briefing shall be 

performed at the beginning of each shift The briefing shall be conducted by the shlff 

Health and Safety Officer and shall cover the specific tasks to be performed for that 

shift Health and safety concerns for planned tasks shall be reviewed and required 

procedures discussed The attendees at the briefing and the items discussed shall be 

documented in the daily Safety Briefing Report shown on Figure 6 2 A supply of blank 

Safety Briefing Forms will be kept in the operations office for OU1 

6 4 POSTING AND SITE ACCESS 

The Rocky Flats Plant site is a controlled access area with the OU1 treatment facility 

located inside the perimeter Rocky Flats fencing Access to the treatment facility is 

through the office at the facility and requires proper badging and clearance including a 

personal dosimeter Access to the OU1 treatment facility shall be limited to 

6 6  



FIGURE 6 2 SAFETY BRIEFING REPORT a 
RESOURCE HEALTH AND SAFETY PROGRAM 

SAFETY BRIEFING REPORT Page I of; 
TECHNOLOG~ES 
GROUP INC 

Project Number Name 
Project Location 
Project Manager 
Site Health and Safety Officer 
Date Weather 

Task Soeci ftc Safetv R e a m a u  
Task 

Personnel 
Name Asslanmeot 

Safety Requirements 

Task Soec; fic Safew Reauiremenp 
Task 

- ~ 

Personnel 
Nam_e Essranment 

Safety Requirements - 
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FIGURE 6 2 (CONTINUED) 

RESOURCE HEALTH AND SAFETY PROGRAM 
SAFETY BRIEFING REPORT Page 2 of 2 

TECHNOLOGIES 
CROUP INC 

Task Spewfie snfaor Stprutamaars I 
I 

i Task 

I 
Personnel 

Name Aasuamm 

I Safety Requirements 

i Task Satc ific Safew Reaui rem- 

Task 

Personnel 

I 
I 

Nsme Attranmcnt 

Safery Requirements 

1 
Briefrng Acknowledgement I Slanlfvrh 

9rletrrc Csrcuc ed 9y 
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The subcontractor operations and supervisory personnel in addttion to appropriate EG&G 

personnel Any maintenance or other personnel wll be trained in accordance with the 

requirements presented in this section and also be accompanied by an operator 
@ 

6 5 BUDDY SYSTEM 

All work which requires an operator to directly handle sample or transport hazardous 

materials hazardous waste or waste containers at Rocky Flats requires the use of the 

buddy system This includes process chemical preparation drum or chemical transfers 

and maintenance The buddy system ensures that each worker is observed by another 

worker who can provide rapid assistance in case of emergency In addition any work 

requiring greater than Level D protection requires use of the buddy system Operators 

may monitor controls and gauges in the plant without use of the buddy system provided 

radio contact is maintained with the roving foreman At no time shall any worker engage 

in any kind of emergency response without the use of the buddy system Workers shall 

immediately evacuate the danger area upon discovery of a potential emergency 

' a situation 
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7 0 EMERGENCY RESPONSE PLAN 

This project involves the operation of an existing water treatment plant Potential 

emergency situations during work at the OU1 Groundwater Treatment Facility include 

fire hazardous substance release employee contamination accidents and injuries 

Safety precautions wilt be taken to avoid emergency situations However if an 

emergency does arise the procedures described in this section will be followed 

Also preparatory steps necessary for responding to an emergency sttuation are given 

below and they should be complied with before beginning any work at the site 

EG&G maintains an emergency response telephone extension of 2911 at Rocky Flats 
I 
I plant Extension 2911 may be reached from any plant stte telephone system 

instrument and will immediately connect the caller with the Fire Department the 

Central Alarm Station the Shtft Superintendent and during first shift Occupational 

Health 

@ 7 1 FIRE 

All personnel should move or be moved to a safe distance from any area involved in a 

fire situation The EG&G emergency extension at 291 1 shall be called immediately The 

Subcontractor Shift Foreman shall immediately notify the subcontractor and EG&G 

personnel as shown on page 7 8 

7 2 HAZARDOUS SUBSTANCE RELEASE 

7 2 1 Definitions 

EMERGENCY RESPONSE action is a response effort to an occurrence which results 

or is likely to result in an uncontrolled release of hazardous materials or substances 

This does not include response to incidental releases of hazardous materials or 

substances 
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An EMERGENCY RESPONSE involves support efforts by employees from outside the 

immediate release area or by designated responders (eg HAZMAT Team or 

Radiological Assistance Team) 
0 

INCIDENTAL RELEASE includes spills leaks or other releases where the substance can 

be safely absorbed neutralized or otherwise controlled by employees or maintenance 

personnel in the immediate release area at the time of the release It also includes 

releases of hazardous substances for which there is no potential safety or health hazard 

(I e fire explosion or chemical exposure) above the normal operating conditions in the 
work area Use of additional personal protective equipment (e g chemical cartridge 

respirators) not used during normal work activities is not allowed 

RELEASE means any spilling leaking pumping pouring emitting emptying 

discharging or dumping of a hazardous material or hazardous waste in any 

buildina/containment or to the environment 

REPORTABLE RELEASE are all solid and liquid releases of a hazardous material or a 

hazardous substance areater than or eaual to one pound (or one pint for aqueous 

liquids) and all aaseous (gaslvapor) releases that threaten or occur inside or outside of 

any building/containment and that are unplanned 

a 

A list of hazardous and extremely hazardous substances (including radionuclides) is 

included as Attachment 1 to Section 4 0 of the Hazardous Waste Requirements Manual 

1 10000 HWR 
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7 2 2 Groundwater Treatment Facility Release Hazard Analysis a 
Table 7 1 contains a hazard analysis of all materials at the Groundwater Treatment 

Facility that have the potential to be released and the appropriate level of personal 

protective equipment required for spill response 
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TABLE 7 I 

SPiLL RESPONSE HAZARD ANALYSIS 

PERSONAL PROTECTIVE EQUIPMENT 
REQUIRED 

MATERIAL SPILLED SPILL PROCEDURES I 
Hydrochlonc Acid Flush WIVI water neutralue wlth 

soda ash or kme only wfth 
adequate venttlatton as carbon 
dloxlde is generated ekminate 
sources of gMon as hydrogen 
gas mry be generated place in 
appropnate container for 
disposal 

Level D Work clothes Hnth plast~c coated 
Tyvek safety shoes WRh m p m e  boot 
covers safety glasses WIVI full face 
shlekl elbow length neoprene or butyl 
gloves 
Level B No entry -out SCBA in event 
of a spill of concentrated hydrochlonc 
acrd 

~ 

Sodium Hydroxide 

Hydrogen Peroxide 

Flush with water neutralize wtth 
dilute aud pick up spill wtth 
vacuum or pumping equipment 
place in appropnate container for 
disposal 

Flush area wlth water place in 
appropnate container for 
disposal 

Level D Work clothes WIVI plastic coated 
Tyvek or apron elbow length neoprene 
gloves a d  overboots safety glasses will 
full face shlekl 

Level D Work clothes wlth plasbcoated 
Tyvek safety shoes wlth neoprene boot 
covers safety glasses WIUI full face 
mask neoprene or butyl gloves SA or 
SCBAb required rf monitoring indicates 
levels above TWA of 1 ppm 

Liquid Nitrogen 

Ion Exchange Resin 

Shut off leak If d can be done 
without nsk of skin contad and B 
venttlatton is adequate Evacuate 
area until ventilatton can restore 
a safe oxygen level Allow spilled 
liquid to evacuate 

Sweep up Ion exchange resin 
on smooth surfaces may be 
slippery place in appropnate 

I container for storage or dlsmsal I 

Level D Work clothes wtth insulated 
gloves safety goggles H spill is 
significant amount in a small area 
oxygen defiuency is a hazard and use of 
SCBA may be required 

Level D Work clothes safety glasses 
wtth stde shields safety shoes 

Notes 

Supplied Air 

Self Contained Breathing Apparatus b 
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MATERIAL SPILLED 

NWgen (Compressed 
Gas) 

Hydrogen 
(Compressed Gas) 

Helium (Compressed 
Gas) 

Air (Compressed Gas) 

TABLE 7 1 (Continued) 

SPILL RESPONSE HAZARD ANALYSIS 

SPILL PROCEDURES 

Evamate and ventilate area 
Contact RFP HAZMAT (ext 
291 1) Ensure oxygen levels are 
above 19 5% Remove the 
leaking cylinder to a safe 
outdoors area I this can be done 
safely 

Shut off ignrtton soufces due to 
fire and explosion hazard 
Contact RFP HAZMAT (ext 
2911) Evaa~ate and ventilate 
area Eneure oxygen levels are 
above 19 5% Ensure 
combustible gas level are below 
10% LEL Remove the cylinder 
to a safe outdoors area I this 
can be done safely 

Evacuate and ventilate area 
Contact RFP HAZMAT (ext 
2911) Ensure oxygen levels are 
above 19 5% Remove the 
leaking cylinder to a safe 
outdoors area I this can be done 
safely 

Evacuate and venttlate area 
Remove the leaking cylinder to a 
safe outdoors area rf this can be 
done safety 

PERSONAL PROTECTIVE EQUIPMENT 
REQUIRED 

Level D Work clothes wrth safety shoes 
and safety glasses Emergency response 
personnel to determine I oxygen 
defiaency is a hazard pnor to enby 

Level D Work clothes wlth safety shoes 
and safety glasses Emergency response 
personnel to determine combusttble gas 
levels and if oxygen defiaency is a 
hazard pnor to entry 

Level D Work clothes with safety shoes 
and safety glasses Emergency response 
personnel to detemnne I oxygen 
defiaency is a hazard pnor to entry 

Level D Work clothes wrth safety shoes 
and safety glasses 
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7 2 3 Initial Response Requirements 

If an employee properly trained in accordance wtth the requirement in Section 6 0 

discovers an incidental release in hidher work area and is knowledgeable of the 

associated hazards the employee may take immediate action to contain and/or control 

the release (e g shut a valve to stop the flow) Such action shall not be undertaken 

without the presence of the shfi foreman in accordance with Section 6 5 An incidental 

release may be cleaned up as part of the first response actions 

Note Action should only be taken if the employee can perform them in a safe 

manner, without endangering himself/herself or others 

If the spill or release is llfe threatening or involves a fire the Shtft Foreman shall 

immediately call the Phnt Emergency Number (extension 2911) All other spills and 

will assess the event or condition to determine if an emerrrencv resDonse is required 

Supervision may request assistance as required of support groups (e g Industrial 

Hygiene Radiological Engineering etc ) to make this determination 

9 

I releases shall be immediately reported to EG&G and the subcontractor supervision who I 

If the event or condttion requires an emergency resDonse supervision shall immediately 

call the Plant Emergency Number (extension 2911 for llfe threatening emergencies) or 

the Shift Superintendent (extension 2914 for non life threatening emergencies) for 

assistance Containment measures shall only be performed by personnel with First 

Responder Operations Level training Following containment of the spill adequately 

trained Groundwater Treatment Facility operations personnel or HAZMAT team members 

may perform cleanup operations 
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7 3 EMPLOYEE CONTAMINATION 

If any site worker experiences a failure or alterahon of protective equipment that affects 

the protection factor that person and hidher coworker(s) will immediately leave the work 

area for which the PPE was required Re entry to the secondary containment area will 

not be permitted until the equipment has been repaired or replaced If any other 

incidents occur that involve the contamination or exposure of an employee to hazardous 

or toxic substances the EG&G emergency extension at 2911 shall be notified 

immediately to dispatch the appropriate emergency personnel 

First aid or other decontamination procedures should be administered if they can be 

without endangering other operations personnel A first aid kit will be located in the 

office area of the treatment facility The Shift Foreman or operator shall notify EG&G 

and the subcontractor supenrision immediately 

7 4 ACCIDENT/INJURY 

In the event of an accident or other event that causes injury to operations or any other 

personnel present at the OU1 site the EG&G emergency extension at 2911 shall be 

notified immediately The slte Fire Department EMT s and Security will be dispatched 

Immediately Details of the emergency and the exact location must be given over the 

phone Basic first aid may be administered by the subcontractor personnel until 

emergency medical assistance is available Each shift will have a minimum of one 

subcontractor staff member trained in American Red Cross First Aid and CPR A first 

aid kit will be kept in the office of the Groundwater Treatment Facility Any non 

emergency medical situation such as minor cuts or sprains should be attended to at 

EG&G Medical Building 122 

The subcontractor Shift Foreman or operator shall immediately notify EG&G and the 

subcontractor supervision of any accident or injury 
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' e  7 5 COMMUNICATIONS 

The OU1 groundwater treatment facillty consists of the treatment plant inside Building 

891 and associated tankage outside the building in close proximity The small work area 

and requirement of the buddy system during work activities allows face to face 

communication among workers A phone is located in the office area of the treatment 

facility for communication in emergencies Any work required at other areas of the 

EG&G plant site require the availability af two way radios for emergency use The on 

site emergency phone number is 2911 which is the EG&G emergency extension 

7 6 INCIDENT REPORTING 

The following list of supervisory personnel and their telephone numbers will be posted 

by the telephone@) closest to ongoing field activities One EG&G and subcontractor 

staff member will be notlfied using the call in order listed of any spill release personnel 

contamination accident or injury major equipment failure or out of speclfication 

discharge 
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EMERGEN CY TELEPHONE NUMBE RS 
EG&G OUl Emeraencv Wta cts 

Contact Russ Cinilo 

Back-up Mark Burmeister 

Back-up Ty Vess 
r. 

L 

Back-up Maria Broussard 

Teteph one Number 

EG&G Phone 966 5876 
Pager 5677 

i 

EG&G Phone 966 5891 
Pager 4630 

EG&G Phone 966 6540 
Pager 5476 

EG&G Phone 966-8517 
Pager 4010 

If none of the EG&G personnel listed above are available, contact the EG&G Shift 
Supenntendent at 966 2914 

EG&G Emergency Response Extension 291 1 

RTG OU1 Emeraencv Contacts 

RTG Project Manager 
Contact Mike Griffin 

RTG Health and Safety Officer 
Contact Bart Conroy 

RTG Program Manager 
Contact Erich Tiepel 

RTG Site Health and Safety Officer 
Contact David Barnes 
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8 0 PERSOWL PROTECTIVE REQUIREMENTS 

The purpose of personal protective equipment (PPE) including clothing is to shield 

or isolate individuals from the chemical physical and biological hazards that they may 

encounter at sites containing hazardous or toxic materials The careful selection and 

use of PPE will protect the respiratory system skin eyes face hands feet head 

body and hearing 

No single combination of protective equipment and clothing is capable of protecting 

against all hazards and PPE must be used in conjunction with other protective 

methods The use of PPE can in itself create significant worker hazards such as 

heat stress physical and psychological stress impaired vision rnobiltty and 

communication 

Specific protective garments are selected on the basis of a variety of criteria In 

general the greater the level of PPE the greater the associated risks For any given 

situation equipment and clothing must be selected to provide an adequate level of 

protection Over protection as well as under protection can be hazardous and should 

be avoided 

a 
I 

Table 8 1 summarizes PPE requirements for specific tasks associated wtth operation 

of the groundwater treatment facility Non routine tasks which are not addressed in 

Table 8 1 will be addressed on a case by case basis by the subcontractor and the 

appropriate level of PPE will be determined with approval by EG&G The following 

sections detail the criteria for selecting specific personal protective equipment (PPE) 

which will apply to this project 
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TABLE 8 1 

Personal Protective Equipmmt Summary 

_ _  

Task I Level I Body I Foot I Head' I -Eve 7 Hand Rerpimtd 

I D I Work Clothes Safety shoes I None I Safety I None I Required Glasses Required 
Operation of 
UVIH,O 

None required 

None required Filling H 0 feed 
tank or working 

None required 

: Work Clothes Safety shoes 

~ 

I 

~ 

None required Operation of IX D Safety None 

wtth 
side 
shields 

Required Glasses required 

None required Operation of D 
degasifier 
column 

None Safety None 
~ Required Glasses required 

with 
d 

shields 

None required Operation of D 
motorized pumps 
to transfer fluids 

Work Clothes Safety shoes 

None required Removal and D 
replacement of 
filter bags 

Work Clothes Safety shoes 

None required Cleaning UV D 
lamps and 
changing bulbs 

Work Clothes Safety shoes 

None required None Safety Nitrile 
Required glasses gloves 

with 
side 
shields 

Regeneration of D 
IX columns 

Work Clothes Safety Shoes 
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TABLE 8 1 (Continued) 
Personal Protective Equipment Summary - 

Head' 

- 
Hand 

- 
Eye 

Safety 
glasses 

Task Level Body Foot Rorpirato? 

Calibration of 
flow meters 
and pumps 

D Work Clothes Safety shoes None 
require 
d 

None 
required 

None 
Required 

Collecting 
water 
samples 

D Work Clothes Safety shoes None 
Required 

Safety 
glasses 
with 
full 
face 
splash 
shield 

Nitrile 
gloves 

None 
required 

Repair or 
disassembly 
of process 
piping or 
opening of 
oxidation 
chamber 

D or C Work Clothes Safety shoes 
with latex 
boot covers 

Hardhat Splash 
proof 
goggle 

Nitrile 
outer 
gloves 
with 
latex 
inner 
liners 

May require 
APR with 
MSA GMC H 
cartridges or 
equivalent if 
vocs > I  
PPm In 
breathing 
zone 

Clean up of 
small spills 

See 
Table 
7 1  

See Table 7 1 See 
Table 
7 1  

See 
Table 
7 1  

See Table 
7 1  

See Table See 
7 1  Table 

1 7 1  

Miscellaneous 
maintenance 
work 

D Work Clothes Safety 
glasses 

None 
required 

Safety shoes Hardhat None 
require 
d or 
leather 
work 
gloves 
as 
needed 

Elbow 
length 
nitrile 
gloves 

I 

Safety shoes None Filling 
acidkaustic 
tanks 

D or C Work Clothes 
with 
protective 
apron 

None 
required 
unless there 
is a spill 

Splash 
proof 
goggle 
s or full 
face 
splash 
shield 

Splash 
proof 
goggle 

required 

Handling 
liquid nitrogen 

D Work Clothes Leather 
work 
gloves 
1131 

None 
required 

Safety shoes None 
required 

I 

' The Subcontractor Health and Safety Officer and EG&G shall specify hardhat areas 

discussed in Section 8 0 
Respiratory protection requirements based upon continuing monitoring for airborne contaminations as 
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8 1 CLOTHING 
i 

The use of Level D protective equipment is defined by the following criteria 

No contaminants are present or contaminants are present below the action levels 

established in the HASP for respirator use and 

Work functions preclude splashes immersion or potential for unexpected inhalation 

of any chemicals 

Experience with previous treatment operations indicates that the chance of encountering 

contamination in the work area is minimal given the low concentration of contaminants 

Therefore Level D protection will be adequate during most normal work activities This 

is a field work uniform affording minimal protection consisting of the following PPE 

Safety boots leather or chemical resistant with steel toe and shank (not required 

for non working supervisory personnel or casual visitors under escort) 

Safety glasses (ANSI 287 1 1989 compliant) with side shields or goggles 

The following additional PPE may be required as part of Level D protection depending on 

the specific tasks being performed 

Coveralls 

Work gloves 

In addition proper chemical resistant gloves shall be worn when handling process 

treatment chemicals Face shields and aprons shall also be worn during operations with 

the potential for splashing A poly coated Tyvek suit may also be worn if the splashing 

potential is judged to be high 

Hard hat with face shield 
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Tank top shirts shorts and tennis shoes are not permissible PPE shall meet the 

requirements applicable to ANSI and OSHA standards Where appropriate and more 

stringent the subcontractor will comply with EG&G Rocky Flats Plant PPE requirements 

Modifications or substitutions of the PPE specified herein shall be subject to written 

approval by EG&G 

If air monitoring as described in Section 9 0 indicates the presence of organic vapors in 

excess of action levels Level C PPE may be required The PPE for Level C shall include 

the following 

Full face air purifying respirator with appropriate cartridges or canisters 

Chemical resistant clothing consisting of 

coveralls 

hooded one or two piece chemical splash suit or 

chemical resistant hood and apron or 

disposable chemical resistant coveralls 

inner and outer chemical resistant gloves and 

chemical resistant safety boots with steel toes 

Optional 

hard hat 

outer disposable chemical resistant boot covers 

face shield 

2 way intrinsically safe radios 

long cotton underwear 

The criteria to evaluate when considering whether Level C PPE is required include the 

following e 
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0 

0 

0 

0 

0 

0 

Oxygen concentrations are greater than 19 5 percent and less than 23 5 percent 

by volume 

Measured air concentrations of identified substances will be reduced by the 

respirator below the PEL TLV or REL and the concentration is within the service 

limit of the cartridge 

Atmospheric contaminant concentrations do not exceed IDLH levels 

Atmospheric contaminants liquid splashes or other direct contact will not adversely 

affect anyone left unprotected by chemical resistant clothing 

Job functions do not require self contained breathing apparatus and 

Continuous direct readings on monitoring instruments such as FlDs or PlDs are 

within the action levels prescribed in the HASP for air purifying respirator use 

The main selection criterion for Level C as opposed to the more restrictive Level B is 

that conditions permit wearing air purifying respirators Cartridges must be able to 

remove the substances encountered 

A full face air purifying respirator can be used only if 

0 The substance has adequate warning properties 

0 The individual using the mask has passed at least a qualitative fit test 

0 The individual has medical clearance for the use of respirators and 

0 The appropriate cartridge is used and its service limit concentration IS not exceeded 

86 



The chemical and radiological hazards expected to be encountered at the OU1 

Groundwater Treatment Facility were discussed previously in Section 5 0 and presented 

on Tables 5 2 5 3 5 4 and 5 5 It is apparent from reviewing this information that a 

supplied air respirators are necessary These are not maintained at the facility In the 

event that their use is required the subcontractor personnel would evacuate and 

personnel trained in the use of Level B would be required to respond If experience and 

data indicate that the contaminants are significantly different than those discussed in 

Section 5 0 then the respiratory protection requirements must be reevaluated 

An air surveillance program is part of all hazardous matertal/waste site operations when 

atmospheric contamination is known or suspected It is mandatory that the ambient air 

be thoroughly and continuously monitored when personnel are wearing air purifying 

respirators Surveillance using a photoionization detector (PID) colorimetric tubes or 

other air sampling equipment in accordance with the HASP is required during all Level 

C and B operations to detect changes in air quality necessitating a higher level of 

respiratory protection Level C protection with an air purifying respirator will be worn 

routinely in an atmosphere only after the type of air contaminant is identified 

concentrations measured and the criteria for wearing air purifying respirators are met 

8 2 RESPIRATORY PROTECTION 

The requirements for respiratory protection have been discussed briefly in Section 8 1 

and will be presented in greater detail in this section Respiratory protection 

requirements shall be based on air monitoring data Air quality shall be monitored with 

a photoionization detector (PID) equipped with an 1 1  7 eV lamp colorimetric tubes or 

personal air samplers Action levels for respiratory protection shall be as follows 

As can be seen from the data in Table 5 1 there is the potential for several Volatile 

Organic Compounds (VOCs) to be present in the wastewater to be treated These 

VOCs and their respective permissible exposure limits (PEL) are 
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ComPound 

Methylene Chloride 
Acetone 
Carbon Disulfide 
1 1 Dichloroethylene 
1 1 Dichloroethane 
1 2 Dichloroethene 
1 1 1 Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
1 1 2 Trichloroethane 
Tetrachloroethylene 
Toluene 

PEL 
500 ppm 
750 ppm 
4 PPm 
1 PPm 
100 ppm 
200 ppm 
350 ppm 
2 PPm 
50 PPm 
10 PPm 
25 PPm 
100 ppm 

Table 5 2 presents analytical data from influent sampling performed from April 

1992 to September 1992 This data shows the following significant contaminants 

normally present in the wastewater and the associated PEL 

COMPOUND 

Tetrachloroethene a Trichloroethene 

PEL 
25 PPm 
50 PPm 

Exposure to the VOCs listed would occur only when breaking the integrity of the 

UV/H,O, system influent piping (e g system maintenance or sampling) When 

necessary to perform maintenance on the influent system or perform system sampling 

recent waste water influent samples shall be reviewed for actual contaminants and 

concentrations present Air monitoring of void spaces (e g UV/H,O, unit) after draining 

and the immediate work area when performing influent sampling will be accomplished 

with a PID Should the PID indicate levels above 50% of the most limiting PEL (25 ppm 

for Tetrachloroethene) monitoring with colorimetric tubes or personal air samplers may 

also be determined to be necessary to supplement data concerning specific compounds 

Analysis of cartridges from personal air samplers would be performed for the compounds 

of interest by an independent industrial laboratory approved by EG&G Following 

completion of characterization of the compounds present the appropriate air monitoring 
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administrative controls and personal protective equipment regimes would be determined 

with the approval of EG&G 
I 

The atmosphere in the treatment facility will be monitored weekly when the system is 

operational with a calibrated PID and if detectable levels are measured at 50% of the 

most limiting PEL the work area shall be evacuated immediately The area will then be 

evaluated to determine the compound(s) present by personnel wearing the appropriate 

respiratory protection The subcontractor Health and Safety Officer Project Manager and 

the Project Health and Safety Officer will review the results of this evaluation to 

determine whether engineering controls can be installed to minimize the concentration 

of VOCs If engineering controls can be utilized they will be recommended and installed 

upon approval 

If engineering controls are not practical work may continue only after air monitoring 

results are completed and with the concurrence of the subcontractor Health and Safety 

Officer and EG&G 

8 3 GENERAL REQUIREMENTS FOR PROCESS CHEMICAL HANDLING 

Hydrogen peroxide IS routinely used during waste treatment in the UV/H,O, system 

During regeneration of the ion exchange resins the treatment facility uses hydrochloric 

acid and sodium hydroxide in bulk quantities Direct contact with all chemicals shall be 

prevented with the use of chemical resistant personal protective equipment as described 

in Table 8 1 and Section 8 1 Clothing to include chemical resistant boots gloves 

apron and face shield The subcontractor operations personnel shall ensure that the 

emergency shower and eyewash are in operable condition prior to handling process 

chemical materials Emergency eyewash and shower facilities shall be inspected and the 

condition documented at least once per week Handling and transfer of chemicals shall 

not be performed by personnel wearing contact lenses Transfer of chemicals shall be 

performed only within approved secondary containment areas of the groundwater 
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treatment facility Chemicals should never be mixed outside the parameters given in the 

Operations and Maintenance Manual 

8 4 GENERAL REQUIREMENTS FOR CHEMICAL STORAGE 

Chemicals shall be stored in the approved chemical storage tanks to prevent inadvertent 

mixing of incompatible materials Container labeling shall be maintained in accordance 

with EG&G Rocky Fiats requirements and the NFPA hazard warning system 

8 5 CONFINED SPACE ENTRY 

Posting of and entry into Confined Spaces will be performed according to EG&G Confined 

Space Entry procedures by personnel who have received the appropriate EG&G training 

8 6 COMPRESSED GAS HANDLING AND STORAGE 

The treatment facility includes a gas chromatograph which uses compressed 

Specifically these gases include nitrogen helium hydrogen and air Cylinders 

gases 

will be 

stored handled transported and used in accordance with the requirements contained in 

29 CFR 1910 101 Compressed Gases 29 CFR 1910 103 Hydrogen and HSP 1 1  01 

Compressed Gas Cylinders 
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9 0 AREA MONITORING 

Monitoring of the environmental conditions in and around OU1 must occur because of 

the potential for contaminants to be present in environmental media the water being 

treated filters and ion exchange resins The following sections describe the 

monitoring program to be implemented and appropriate exposure limits and actions 

levels Where feasible personnel exposures to hazardous materials (other than 

radioactive substances) shall be maintained within the TLVs adopted by the ACGlH or 

the PELS adopted by OSHA whichever is more stringent Exposure to radioactive 

material will be maintained below the EG&G administrative limits Table 9 1 presents 

a summary of the monitoring program 

9 1 CHEMICAL MONITORING 

Air monitoring shall be conducted in and around the OU1 facility using a PID device with 

at least an 1 1  5 eV lamp at a minimum of once weekly and during the following tasks 

when sampling water when changing bag filters and when changing or cleaning UV 

bulbs These devices are used to monitor for the presence of volatile organic 

compounds PID devices are used as a screening instrument to detect the presence of 

organic compounds but cannot quantify or identify specific organic substances The PID 

will be calibrated with a 100 ppm standard of isobutylene prior to use If any reading 

above 50% of the most limiting PEL is found the Health and Safety Officer will 

investigate to determine the source and will make the necessary changes to reduce the 

concentration below 50% of the PEL Monitoring with colorimetric tubes and/or personal 

air samplers to determine the compound(s) present may be necessary Monitoring will 

be performed should the subcontractor find it necessary to break the integrity of the 

influent system as discussed in Section 8 2 
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TABLE 9 1 

Monitoring Program Summary 

Action Level I Precaution If Action Monitoring Frequency I Level & Exceeded 
Hatsrd/Sample Type 

RADIATION 

Equipment and material 
contamination 

Personnel 
contarnination 

Long lived radioactive 
airborne particulates 

External shallow 
beta/gamma radiation 
exposure rate 

CHEMICAL 

Alpha contamination 
> 20 
dpmll OOcm’ 
removable 
> 300 
dpm/l OOcm2 
total 

Betalgamma 
contarnination 

> 1000 
dpm/l 00cm2 
remova ble 
> 5000 
dpm/l OOcm2 
total 

Background 

10% of the DAC (if 
respirators not worn) 

>5 mrem per hour 

Equipment and material 
decontamination 

Personnel 
decontamination 

Full face piece air 
purifying respirators 
(APRs) with HEPA 
cartridges 

Remove petsonnel from 
elevated beta/gamma 
exposure rate area and 
investiaate source 

Prior to removal from 
radiological control 
area 

Prior to exiting access 
control 

As determined by 
EG&G 

As specified in Section 
9 2 3  

Air monitoring for 
volatile organic 
compounds 

50% of the most 
limiting PEL for 
compounds present vapor acid fumes 

Full face air purifying 
respirators with organic 

cartridees 

MISCELIANEOUS MONITORING 

NOISE 
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85 decibels 8 hour Time 
Weighted Average protection 
(TWA) 

Suitable hearing I At discretion of the 
subcontractor Health 
and Safety Officer and 
EG&G IH 
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TABLE 9 1 (Continued) 

Monitoring Program Summary 

HEAT STRESS 

Oral and heart rate 
monitoring 

and at the discretion of 
the subcontractor 

- ~~~~~ 

DAC Derived Air Concentration 
Monitoring will be performed when work area temperature exceeds 85 Fand coveralls or protective clothing IS being 

worn 

Work can be resumed provided that the monitoring results can be reduced to less than 

50% of the PEL If readings are more than 50% of the PEL it will be necessary to don 

respiratory protection and to investigate to determine the compound(s) present the 

source of the compound and whether the use of engineering controls can reduce 

concentrations to less than 50% of the PEL 

I 

Air monitoring may also be done utilizing colorimetric tubes for any of the VOCs present 

Any indication of concentrations exceeding the PEL for a specific compound will require 

work to stop unless Level C respiratory protection (full face APR) IS donned 

Compliance with limits on airborne metal contaminants can be reasonably assured if dust 

concentrations in the worker breathing zone are kept under control 

9 2 RADIOLOGICAL MONITORING 

The radiation exposure of an occupational worker will be maintained as far below the 

U S Department of Energy (DOE) limits as IS reasonably achievable An EG&G annual 

administrative dose equivalent level of 1 800 mrem committed effective dose equivalent 

1) 
9 4  



will be in effect If any worker exceeds the administrative dose equivalent level a 

comprehensive evaluation will be performed and if necessary the employee will be 

reassigned to a job where his or her radiation exposure will not exceed an additional 100 

mrem for the remainder of the calendar year 

0 

9 2 1 Personnel and Equipment Contaminaaon 

Personnel and equipment leaving the radiologically controlled area will be monitored for 

radiological contamination in accordance with the action levels specified in Table 9 1 

Release of all equipment and materials from a radiologically controlled area will be in 

accordance with EG&G Procedures HSP 18 10 and EMRG 3 02 Instrumentation used 

for personnel and equipment contamination monitoring will be those recommended by 

EG&G Radiological Engineering Any alternates will be approved by the HSS and EG&G 

Radiological Engineering 

9 2 2 Radioactive Air Partrculate Monitoring e 
EG&G is responsible for air sampling for radioactive airborne particulates These samples 

will be taken in the breathing zone of workers within the work zone and outside the 

work zone 

Workers may be required to wear personal air monrtoring devices to sample for 

radioactive particulates in the worker s breathing zone Air sampling in the work areas 

will be performed at the discretion of EG&G Area sampling may also be performed in 

locations within and outside the work zone 

9 2 3 External Beta/Gamma Radiatron Monitoring 

After successful completion of the medical and training requirements specified in Section 

6 0 of this plan all employees who will work within the controlled area will be issued 

9 5  



I 
radiation monitoring badges by EG&G Dosimetry These badges are required only when 

performing tasks such as ion exchanger resin replacement and are not necessary for 

access to Building 891 
a 

9 2 4 Internal Radiabon Exposure (Bioassay) Monitoring 

The subcontractor employees who are issued radiation monitoring badges are subject to 

periodic urine and/or fecal samples at the discretion of EG&G Additional urine and/or 

fecal bioassay samples may be required at the discretion of EG&G if a substantial 

exposure is suspected These samples will be analyzed for radionuclides to determine 

whether the employee has received an internal radiation dose while performing work at 

OU1 Sample containers will be provided by EG&G 

9 3 MISCELLANEOUS MONITORING 

9 3 1 Noise Monitoring a 
Sound pressure levels shall be monitored to delineate hearing protection areas 

Monitoring frequency will be at the discretion of the subcontractor Health and Safety 

Officer Additionally a personal noise dosimeter may be used in conjunction with a 

sound level meter in order to assess noise exposures of selected individuals based upon 

area monitoring Suitable hearing protection shall be worn in areas with noise levels 

greater than 85 decibels The subcontractor personnel shall be required to follow the 

requirements of an effective hearing conservation plan including audiometric testing if 

working in an area requiring hearing protection 

I 

I 

96 



9 3 2 Heat Stress Monitonng 

Monitoring will generally consist of periodic measurement of workers body temperature 

and heart rate during periods when work area temperatures exceed 85OF and protective 

coveralls are required to be worn Monitoring frequency will be determined by the 

subcontractor Health and Safety Officer and EG&G Industrial Hygiene and will depend 

on the work area temperature and the type of work being performed 

0 9 7  



10 0 SITE CONTROL 

Within the controlled access area there are restricted and unrestricted areas In 
a 

general controlled access areas in which radioactive or chemical contamination is 

present above established guidelines are restricted areas Restricted area signs 

have been posted indicating the nature of contamination present in each of these 

areas Controlled access areas in which site characterization data has indicated that 

no significant chemical and radiological hazard is present are unrestricted areas 

Subcontractor personnel shall not be permitted access to restricted areas of the site 

other than those included in the scope of this project unless specifically authorized 

access by EG&G Access to all areas posted as confined spaces shall be in 

accordance with established EG&G Procedures 

I 

Access to the OU1 groundwater treatment facility shall be controlled by the 

subcontractor operations personnel when present A log in sheet located in the 

facility office will be implemented to record the presence of all personnel including 

’ 0 visitors The subcontractor Operators will be responsible for escorting visitors and 

providing a short documented briefing concerning hazards associated with visiting the 

groundwater treatment facility 

10 1 



930149 005 

APPENDIX A 

Material Safety Data Sheets 

A 1  



Y .- .-. -.  . ---- I 

SECTION 1 MATERIAL IDENTIFICATION 17 
\laterial \%me HYDROCHLORIC ACID 

Description (Oriplnr'Lses) Used to the product~~o of  ehkdct to n k g  om m &e pmdwaoa of pa and malum 
for the aeuuakauoa of baa for picklhg tnd dunrno mcd produco for od aad gas-well tmcmcaw aad UD temvu15 

\F?A 
ElMIS 
n 3  R 1  
F O  1 4  R O  
PPG 
SeesectS y 0 

tule fmm botlen md heacutc'uaqe qrupmcnt 

Other Designatfoas Aqueous Hydmgca ChlOrMe Wunurc Acd Yc( HxO CAS Vo 764741-0 

s 4  Mmufacturer  CoaIJcL your mupita or dLmbaror Gault the lares diuoo of 
Buyers C& (Ccorum ref 73) for a Ikt of s u p p h  

CAamedwd 

SECTION 2 INGREDIENTS AIYD HAZARDS 9% EXPOSURE LIMITS 
Hydrogen Cllonde, CAS Yo 7647-01-0 36 OrLeu ostu PEL 

C&g. 3 ppe, 7 wmJ 

Wrtr 

I 1 

CTION 3 PHYSICAL DATA 
ing Pornc rnT (109 c) (2022%) Molecuhr Weiqht. V a  Applruble 

Weltlng Polnt U F ( 6rC) (20.69%) Soiubillty in Wirer (C) Compktc 
Sprdnc Cmvt Cy0 - 1 )  >1 Vapor Denslty (Air = 1) 1 A 8  

pH StmagkaaaLAad % Volndle by dum= Ca 100 
Appeanncr and Odor A clev colodur-u-UghtIy y e b c n d  lOmtu3 lIpurb sharp p cur. drmctnuac mamg odor of 'tydmgco 
chlonde g u  Thrr odor u dctccttblc at 1 lo 5 ppm and bcsornu uopteutlu md m w o g  aL f to 10 p p a  howrrve he OQr save u a good 
w-3 ?mPerry 
Commcna The specific physical propcraa of  4qoc~ocu hydmehlonc add soluOoOr vary wrth rhe mount of dtrolwd hydmgen cflonde 
gas. Hydrochlonc aad formr a COOIUDL bo&o# trcocrops (a muptrc of hydrocbiont amd rod w l t ~  chat bchavu U8 a saagle subsurrce UI 
that ILS n o o r  has the stme comoosiuon Y rhe muam itself) wrh warn (rrt21T or 109 C) Uureolurmc 20.22% hydrqen chkmdc and Cru 
J dcaicy of f 096 Bolknq weaker or tmoger 4~80~s soIuMar rrrulU to he Iwr of erthcr coczlDoocw ooul rlw w~ boikna ac d IS 

9 

. -  
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- 
bECTION 4, FIRE AND EYPLO SlON DATA I LEL I UEL 

SECTION 5 REACTIVITY DATA 1 



\o 'OA HYDRCCHLORIC 4CD 11/88 

SECTION 7 SPILL LEAK AND DISPOSAL PROCEDtRES 1 

SECTION 8 SPECIAL PROTECTION INFORblATTON 
GopgLes Always wetf pmecuve e y q l u r e s  or eLrPrrl sfen orlplu whcc splyhm IS pouibk wear full face -Id. Follow 
OSHA eye and face procecuoo rr~ulutortr (29 CFR 191QU3X ~mpuiror Wear a NrdsH appmved rcspouPt per Georua r r femce S8 
for rhc maximum use CoaeenpILtQns adlor h e  expoton U.mrrr aced IO sema 2. Follow OSHA nzpurcor q o l u ~ ~ o r  (29 CFR 1910 134) 
For emergency or OOOIOUM~ opCntlbns ( t ~ s f i  O f  c!aam~ maor vurelt md ubt'fqc traks) wear 8 SCBA All nmtnmn must k xd 

1 
I 

ID \o  UN1789 !\10bbd GrmP 8 DOT Label Comrtve 
DOT Packaging Requircrnenrs, DOT Packaging Excrpdoos 49 C R  1'23253 P(DG Packrgn# Croup 



pr=iux-garp, 
Hydrogen Peroxide 

Section !I Inondtentr 1 
Comaorittan \ * I  ~oxieitv Oatr 

907 HZOZ 
Oral LD50 2grn/kg (mouse) 50 I Hydrogen Peroxide 

Mater 50 
Stab11 izers Trace 

I 

Material Safety Data Sheet 

Appe8IWtC8 And Odor Clear colorless l iquid Concentrat ons over 357' may have syaro odor 
i 

lama 1 See ion 1 

&nerpency Assmunee 
C I c m l ? ~  1 do0420 3300 

C9em crU I PSJ (602)-3274277 
b H a r d  Rating 

Svnonvms W 2 P e r o x l  de 
C'ramicl 
'rrn1lv 

C A S  Nurnoer 

Pmauct Hydrogen Peroxide 507 

Inorganic Peroxide 1 b 8 S t  snght 

7722 84-1 I 0 1 Reactivity 2 I 
Madenu High Extreme 

2014 I 2 3 a 
ON Numarr 

nrumour Oecomposrtton Pmaucu 

Oxpen s*;larn perox ide  vapor  and heat 



Yydrogen Peroxide 
Material Safety D a b  Sheet 

dear orotecCive clothing and s e l f  contained breathing appataus  

Unusual Ftre And E~prorton ncrmr 

Sc-onu oxidizer 
c~mous t i on  or paper wood cloth, and other o r g a n i c  materials Iqnftton may be 
rzpid but can be delayed f o r  several hours 
decomposing hydrogen peroxide may increase the in tens i ty  o f  a fire 

Hydrooen peroxiae is not f l amab le  but can i n i t i a t e  spontaneaus 

Rapid oxygen evolution from 

Oxygen enrichnent o f  poorly ventilated organic atmospheres inc-eases the potent ai 
or vapor phasa explosions 

Sec tom VI ~hetqoncv AM ~ n t  Aid Pmcrewer 

Srtin/eyes 
reaove contaminated clothing and shoes 
C o n t a c -  a physician i n  case o f  eye contact with peroxide 

Flus9 with la rge  amounts of  water f o r  a t  l e a s t  15 minutam Qu 
Flush clothing with la rge  amounts 

Inaes t ian  Orink large amounts o f  water t o  dilute S i t  upriaht Cmtac- 
phys i c ian  

ckl y 
or wa‘er 

Nott *a Physician 

It -raj be advisable t o  i n se r t  a gas t r i c  tube CI re l ieve  o r  prevent inc-ersed 
3rsssure that may resu l t  f rom the rcpid evolution o f  oxygen uoon decmocs i t ion 

InnalaL on Reqove vic’im to  fresh a i r  Contac’ a physician 
4 
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r"' u-yuu- 
Hydrogen Peroxlde 

Material sarety Uata aneel 

Sei f contained breath1 ng apparatus should be avai lab1 e 

Pmtectrw C othtng 

Adequate eye protection rubbet'gloves and boots, PVC s l icker  suit  

Uater source and safety showerleye wash should be located close to  where hyarogen 
peroxide i s  handled 

Swoon Vlll Health lnlonnrlton 

Exposure t o  sk in  or eyes may causs chemic-1 bums 
cause i r r i t a t i on  or chemical burns to  mucous membranes ana respira-orj S/S-=S 

Ingestion may cause chemic21 burns as well as injury by distention of  the esopnagu 
or s'omach due to  the sudden evolution o f  gasses 

Inhalation o f  vaoor or 71s- may 

~~ ~ 

Section IX Ocsuorcional Exoorun bmitr 

ACGIH - TLV - TUA 1 ppm 
OSHA 8 hour time weight average (TWA) = I ppar 

SectIan x EmtmnmenW PmtaCtlOn 

Sotll Or Leak Pr~caaums 

~~~ ~~ ~ 

W a a t e o ~ r ~ a r a L  Oilute with l a r ge  amounts o f  water then flush t o  stwer Czno j 4 1  7 
Federal  State and 1 0 ~ 3 1  regulations 1 - 

Eqv mnmenrai naaras (. 
Yone 



F=m- 
ti ydrogen Peroxide 

Materiai Safety Data Sheet 

1 )  Avo id  he,trng hydrogen peroxide and s ta r t  away from cmousttbles 

2) Do not cmtaminate hydrogen peroxide 

-1 Storage contamers /vassels  f o r  hvdrogen parox-de must b e  
vented and nada of cornpat-Sle D L b s t s s ,  304 o r  316 seamless 
steel o r  h-gh p u r r t r  aluminum Contact Peroxidat-on 
Systems I n c  for addrt-onal informatron regard-ng ot9er 
cornuat Ib l e  materrals 

Sac ion XI1 Tmnroonrtion Reauinmon~ 1 
I 

Oeoanrncnt Of 
Tmnrpontion 
Carslficrtton 

0 0 T Proper Shippcng Namo 

Hydrogen pemxide so lut ion  507 peroxide 

Othor Regulations 
Hyarogen peroxide in concentrations below 52" 1s not regulate4 as a hazardous 
material when shiooed i n  tank trucks or tank cars  

Section Xlll  Otkor Reoul8torv Cantrots 

4 

Pero=&&oz Systens E c  
4400 E aroadway Suite 602 
Tucson Arizona 8571 1 

' Phone 14602) 327-3577 3es at 3ur tnowledge the inlorration cmainecl  in this 
Mate tal Safety Oata S h e e  s aczxate Howeier Peroxidaticn 
Sys ers makes '10 warranty expressed or imolied or accepts 
any iacility in c m n e c  ion with his information or its use 

I 6 
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MATERIAL SAFETY DATA SHEET 
GENIUU PUBLISHING CORPORATION 

OS CATALYU ST SCHE?ECTADY NY 12303 USA (518) 377-8824 

- .  

SECTION 2 INGREDENTS AND HAZARDS l B o l  HAZARD DATA t 

mDSr  3A 
S00ttM WOIIOXIDE 

so1 trqJro 
Qevisron A 

hW Octobe- ’9-7 

I 1 

SOOIlIM HYDROXIDE (VaOH] 

I 

I 

TYPICAL IMPURITIES 
Caroonote tas No2C03J I 

=ate- ai wnic’l ar  
Sodrun hydrox de w i l l  reac with setrls such as tf-tncrm t i n  and ine t o  gene-tc P-bla and exnlarive 
hyd-ogei 311 

ri- ghte-s should WUP- sele contained breathing rppa-rtus and ul’ protective fear o prevent cantac ult \  

involved an t fi-e srtur&/,on to help prevent -upcure 

\is c o r a s a v e  note-zal 

C’rfortde (as VaC ) 
C’rlorate (as NoCL02) 

Sulface (as Ya2SOI) 

ON 3 PHYSICAL DATA - 
ng ooinf 1 am ea 140°C S p & f i q r a v i a  60/60*F 1 JS 

atrles (bate-) 541 Den*.-lWm. 12 76 
complete y8 J 3.r 

Vrseositl P ZOOC cps 50 4’ f 

A ’1 f j  /,+ ‘., ’ 
1 W# x- 

7 APP%lW(CL t QMIK 
DCSCtIPTIE A 50% solution o f  sodium hydroxide (VaOffJ?n mte- 

Clear liquad - Yo odor 

1 SECTION 5 & 4 m Y  DATA I 
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W O S  x 2- lUu 3/95  SODfW HYOROI DE (Ref  A) 

SECTION 6 HEALTH HAZARD INFORMATION I TLV Ceiling Unit 7 aa/mJ 

sodium Hydroxide as a strong a l k a l i  and is dongeraus men m p r o p e r t r  handld hw 
tissue i t  contac s producing s e v e r e  burns Ere  concacct causes sOwre p r m w t  r n j u t y  ~ L L ?  C O T ~ ~ C  

t--1 r t r o n  and 4 

t urh t b r o a t  and stomach and MY b e  fatal 
r I a T  AID including -de- ye 
l i d s  and all s u r  aces Speed m t t n S i n (  eyes with wafer 1s fIDpOnSnC if pe-ent ZnjUry is to  be avoided 
Get qacdical he p immediately SKIN COYTAC Flush e n o s e d  area prowrly w i t h  tar?+ q-t ies  oc  wate- ?e 
move contmnated  elOt+as while wasntng Gee 
medtcsl a t t e n t i o n  o r  serious erposure 
t o  d r i n k  
a s s i s t a n c e  ammdrately IWUTKOY Remove fro0 exposure o misf and get prompt aeaical he lp  fPu+nea c 
Inpianc comuru y) 

t c  is dest-uc 've to 

not removed ilanediacely severe  bu-s w l t h  scar-tng Tha ef*ecds o f  inha la t ion  a t  be 3 u , y I  
ar es f-oa mrld i rr i tat  on t o  destructive burns PrieurPonltiS MY occur Ingest-on causes sete-e j m s  

Wash eyes imsedia t r lv  with p l r n t y  of ntnntng water =or  a t  l e u t  1s n i n u t e r  

Prolong washing an s e r i o u s  cases untrl a e a i c n l  help a- tes 
IWERION f m e d i a t e l y  grve person large quanti 'as or uate- a t  t a l i  

00 not induce tomtt-?g Obtaan :ea e t 1  (Never give anything by w u t h  t o  UI unconsc ous person) 

ieeded Use chemical s a f e t y  goggles A p l u c i c  f a c e s h i e l d  in addi-ion t o  safecy goggles should 50 *ern iC 
i o l r s h i n g  is probable  
ire tent contac- w i t h  sodium hydroxxde solution 
:ycwuh s t a t i o n s  and sarety showers must be i m e d i a t e l y  a v a t l a b l e  
HIS U T E V A L  POSES A SPECIAL H A U R O  TO COUTAtX L&*ES HEUE?S the slippery n a t u r e  o f  t+ts solut on dould 
m e  r t  extremely  d i f  i c u l t  to removo the contac t  lenses 

Use rubber z loves  apron or t t o t e c  i v e  clothing and rubbe- boots whe-e i e a d e a  o 

C-rtical ?nsmg or! t5e c o n c u i n a t a d  eye o u l d  be 

SECTION 7 SPILL LEAK AND DISPOSAL PROCEDURES 
Planning anaad is errant a i  for nandling s p l l l r  Clem uu personnel should wear p r o t e c  VI equrptent 
vent s k i n  and eye c o n t a c t  Pick up spill with vacuum equiparat (alkali resuttnr) *or disposa l  or *lush o 
holding  a r e a  wit5 water Yeutrali e reradue w i t h  d i l u t e  acrd and r i n s e  w i t h  wate- 

DrSPOSAL 

a o f t  

Waste caustic must never  be discharged d i r e c  ly to sewers d-tans or sur*ace waters Dilute well 
u i r h  water and c a r e f u l l y n e u t r a l i t e  with ac d 
r e g u l a t  ons 

EPA WZMDWS #AS= NUMBER DO02 corrosive (sola c pH >12 5)  J O C f R  261 22 

Follow all  8 p p l i C a b h  f e d e r a l  S t a t e  and 'oca1 

R E T O R T d L E  S P I L L  QUAXI' 77 1000 l b s  (4OCFRII7) 

 cor rn well sealed containers P-otect c o n t a i n e ~ s  €-om ohysical drauge Avord zlanal'ng conoar on$ hrch tart 
cad J sp i l l s  or aist formatron 
s scar  d unloaded and handled o r  ru-gmcy use  0-rins s c y r e  ng a r c a s  where s a t e -  a1 s s r 0 

sed r t o u l d  have - tentLon basins cor pH adjusttsent and dilut on o f  spi l ls  and *'uPungS be 0-e d I C  a-ge 
'o-ke-s hand1 ng 
-3oe- B r o t e c  v e  eaurument matby 
OT HAZARD C~~SI'LCATION Corros ive  Yatcnrl 
OT LABEL Car-osiva 

Have abundant uate- (prate-ably - m n i n g  water) a v a i l a b l e  whe-t l a t e -  a1 

51s matcia1 should b e  t-rmed i n  proper handling precaut ons ana em-g ?cy p r c  au-es 
9 

OT ID W M B E ~  U Y L ~ Z J  
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SECTION 9 S3ECLU. PRECAUTIONS AND COMMEVTS I 
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